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(54) Communication content recording apparatus and method 



(57) A communication content recording apparatus 
supporting a digital communication such as ISDN is pro- 
vided. A communication content recording apparatus 
101 includes receivers 102, 103 for receiving data trans- 
mitted/received between communication terminal units 
503 through ISDN 502, protocol processors 104, 105 for 
processing a frame on a signal channel received by the 
receiver 1 02, 1 03 according to a protocol, an information 



channel processor 107 for converting the data on the 
information channel received by the receivers 102, 103 
to data whose format is compatible with being recorded 
in a recording medium, and a protocol controller . 106 for 
controlling start and stop of the processing of the infor- 
mation channel processor 107 according to messages 
which are obtained on the basis of a processing result 
in the protocol processors 1 04, 1 05. 
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transmission and reception sequence numbers is mod- 
ulo (mod) 128 in which numerical values of 0 to 127 are 
repeatedly used (for example, 0, 1, 2, ... 126, 127, 0, 1, 
2, ...). For example, an information frame which is first 
transmitted is allotted with a transmission sequence $ 
number "0", and an information frame which is secondly 
transmitted is allotted a transmission sequence number 
■1 \ At this time, if the reception side has not yet received 
any information frame, the reception sequence number 
of an information frame transmitted by the reception side 
is equal to "0". If the reception side receives an informa- 
tion frame, the reception sequence number of an infor- 
mation frame transmitted by the reception side is equal 
to'1". 

[0014] As the surveying frame, there are provided a 
reception ready (RR) frame for notifying the transmis- 
sion sequence number of a frame to be next received 
(the number of frames which have been received) to a 
communication partner with which communications are 
being made when no information frames have been 
generated for a predetermined time period, and a reject 
(RE J) frame for detecting, on the basis of the transmis- 
sion sequence number of the frame thus received, a 
frame which could not be received due to a transmission 
error, and requesting re-transmission of the missing 
frame. Like the information frame, a reception sequence 
number is also affixed to the surveying frame. In the 
case of the RR frame, it represents the transmission se- 
quence number of a frame to be next received (the 
number of frames which have been received), and in the 
case of the REJ frame, it represents the transmission 
sequence number of a frame which could not be re- 
ceived due to a transmission error. 
[0015] As the unnumbered frame, there are provided 
a set asynchronous balanced mode extended (S ABM E) 
frame, an unnumbered information (Ul) frame, a discon- 
nect (DISC) frame, an unnumbered acknowledgment 
(UA) frame, etc. 

[0016] Next, a conventional communication system 
using ISDN will be described. 

[001 7] Fig. 1 2 is a schematic diagram showing a con- 
ventional communication system using ISDN. t 
[001 8] As shown in Fig. 1 2, a communication terminal 
unit 503 is connected to ISDN 502 through DSU 504. 
DSU 504 performs a control operation to physically con- 
nect the communication terminal unit 503 and ISDN 
502. The communication terminal unit 503 includes a 
receiver 505, an LAPD reception processor 506, a trans- 
mitter 507, an LAPD transmission processor 508, a lay- 
er 3 protocol processor 509 and an information channel 
processor 510 for processing data on the information 
channel. 

[0019] The receiver 505 receives information (data) 
transmitted through DSU 504 from ISDN 502. It outputs 
the data on the signal channel to the LAPD reception 
processor 506 and also outputs the data on the infor- 
mation channel to the information channel processor 
510. 



[0020] The LAPD reception processor 506 obtains a 
frame format, a frame type, information transmission 
procedure, etc. from the LAPD frame on the signal chan- 
nel to manage information received/transmitted through 
the signal channel. 

[0021] The LAPD reception processor 506 performs 
error detection on the basis of a frame check sequence 
portion of an LAPD frame, and also surveys continuity 
of transmission sequence numbers ot LAPD frames re- 
ceived to thereby perform defect detection of the LAPD 
frames. When an error is detected or an LAPD frame 
has a defect, the LAPD transmission processor 508 
transmits a re-transmission request through the trans- 
mitter 507 to ISDN 502. 

[0022] The layer 3 protocol processor 509 surveys the 
communication status between the communication ter- 
minal unit 503 thereof and ISDN 502 to control commu- 
nications with ISDN 502 on the basis of messages such 
as call-establishment, call-release, etc. For example, 
when information is transmitted to a communication 
partner, the LAPD transmission processor 508 and the 
transmitter 507 are controlled so that control information 
is generated and transmitted together with information 
generated in the information channel processor 510. 
[0023] In the conventional communication system us- 
ing ISDN thus constructed, messages are communicat- 
ed on the signal channel between the communication 
terminal unit 503 and ISDN 502 to perform establish- 
ment or release of call of an information channel or se- 
lection of an information channel. When an error is de- 
tected in the communication of a message, the. system 
is restored from the error by re-transmitting the mes- 
sage. ^ 
[0024] Fig. 1 3 is a flowchart showing the processing 
in the above conventional communication system using 
ISDN when a communication terminal unit receives an 
error frame. 

[0025] When an error occurs in the data transmission 
from ISDN 502 to the communication terminal unit 503 
or from the communication terminal unit 503 to ISDN 
502 in Fig. 12, the processing is carried out according 
to Uje flow shown in Fig. 13. 

[0026] In a case of the signal channel for performing 
the data transmission from ISDN 502 to the communi- 
cation terminal unit 503, when the receiver 505 receives 
an LAPD frame (step S701), the LAPD reception proc- 
essor 506 first judges whether or not the LAPD frame 
received is an error frame (step S702). If the LAPD 
frame received is not any error frame, the processing is 
carried out according to the content of the LAPD frame 
(step S703). 

[0027] On the other hand, if the LAPD f rame js an er- 
ror frame, the error frame is discarded (step S704). The 
LAPD transmission processor 508 transmits.a re-trans- 
mission request through the transmitter 507 to ISDN 502 
(step S705). The LAPD reception processor 506 ne- 
glects information which has been received during a 
time period from the reception of the error frame until 
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the information channel to the recordable data can be 
started, and when it contains a message tor call release, 
the conversion processing concerned can be stopped. 
Accordingly, in communications through a digital com- 
munication network, the communication content can be s 
recorded without affecting concerned parties in commu- 
nication with each other. . 

[0039] In the first aspect of the present invention, 
when a processing result of the protocol processing 
means indicates that the frame received is an error 10 
frame, the protocol controlling means may be designed 
to presume the content of the error frame on the basis 
of a processing result of the protocol processing means 
for a frame received immediately before the error frame 
if the reception means does not receive a next frame is 
within a predetermined time lapse after receiving the er- 
ror frame, or according to a processing result of the pro- 
tocol processing means for the next frame. With this op- 
eration, the communication content can be normally re- 
corded even when an error frame is received. 20 
[0040] For example, when an error frame is received 
because of occurrence of troubles between communi- 
cation terminal units in communication, the communica- 
tion terminal unit at the frame reception side also re- 
ceives an error frame. Therefore, a re-trarismission-re- 25 
quest frame is transmitted from the communication ter- 
minal unit concerned or the digital communication net- 
work to the digital communication network or the com- 
munication terminal unit at the frame transmission side. 
Accordingly, when the frame received subsequent to the 30 
error frame is a re-transmission-riequest frame, the 
frame which was judged to be trie error frame is re-trans- 
mitted from the digital communication network or the 
communication terminal units at the f rame transmission 
side. Therefore, the error frame can be merely discard- 35 
ed. 

[0041] However, when an error frame is received al- 
though the normal communication is performed correct- 
ly between the communication terminal units in commu- 
nication, the re-transmission-request frame is not trans- *o 
mitted from the communication terminal unit or the dig- 
ital communication network at the frame reception side 
to the digital communication network or the communi- 
cation terminal unit at the frame transmission side. 
Therefore, there may arise such a case that merely dis- 
carding the error frame cannot have the communication 
content be correctly recorded when the error frame con- 
tains a message for call establishment or call release. 
[0042] Therefore, in a case where a processing result 
of the protocol processing means indicates the error so 
frame, the start/stop of the recording of the communica- 
tion data can be performed correctly by presuming the 
content of the error frame from a processing result of 
the frame received immediately before the error frame 
at the protocol processing means if the receiving means ss 
does not receive a next frame within a predetermined 
time period after receiving the error frame or the frame 
which is received subsequently to the error frame by the 



reception means is not a re-transmission-request frame. 
[0043] Further, according to a second aspect of the 
present invention, a communication content recording 
apparatus for recording the content of communications 
which are carried out between communication terminal 
units through a digital communication network, includes: 

receiving means for receiving data on a signal chan- 
nel and data on an information channel which are 
received/transmitted between the digital communi- 
cation network and the communication terminal 
units; 

frame processing means for extracting frames from 
the data on the signal channel received by the re- 
ceiving means and outputting the extracted frames; 
information channel processing means for process- 
ing the data on the information channel received by 
the receiving means so that the processed data are 
recordable; 

protocol controlling means for controlling. the start/ 
stop of the processing of the information channel 
processing means according to a message con- 
tained in a frame output from the frame processing 
means; and 

frame missing detection means for surveying con- 
tinuity of frames output from the frame processing 
means to detect frame missing, wherein the proto- 
col controlling means controls the start/stop of the 
processing of the information channel processing 
means 1or the information channel concerned in ac- 
cordance with the progress of a call establishment 
or call release procedure of the information channel 
when the frame missing is detected by the frame 
missing detection means. 

[0044] According to the second aspect of the present 
invention, the continuity of the frames which are com- 
municated on the signal channel are monitored, and 
when a frame missing occurs, the start/stop of the 
processing of the information channel processing 
means for the information channel is controlled in ac- 
cordance with the progress of the call establishment or 
call release of the information channel which is defined 
in the protocol between the communication terminal unit 
and the digital communication network. With this oper- 
ation, even when a frame missing occurs, the start/stop 
of the recording of the communication content can be 
performed correctly. 

[0045] In the second aspect of the present invention, 
when a frame extracted from the data on the signal 
channel received by the receiving means is an error 
frame, the frame processing means may: -discard the 
frame concerned without delivering it to the protocol 
controlling means. With this operation, the -treatment of 
the frame missing and the error frame can be performed 
according to the same procedure with no discrimination 
therebetween so that the start/stop of the recording of 
the communication content can be performed correctly. 
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[0056] The second protocol reception processor 105 
obtains an LAP D frame based on the protocol of LAPD 
from the data on the signal channel which are obtained 
through the network-side receiver 103 and transmitted 
from ISDN 502, and identifies a frame format, a frame 
type and information transmission procedure thereof on 
the basis of the LAPD frame thus obtained. Further, it 
judges whether a message is a message for call estab- 
lishment or call release on the basis of the identification 
result, and outputs the content thereof to the protocol 
controller 106. 

[0057] The protocol controller 106 surveys the com- 
munication status between ISDN 502 and the commu- 
nication terminal unit 503 according to the messages of 
the frame on the signal channel which are output from 
the first protocol reception processor 104 and the sec- 
ond protocol reception processor 105. Further, it outputs 
an instruction to the information channel processor 107 
to control the recording of the communication content 
on the information channel. 

[0058] In response to the instruction from the protocol 
controller 106, the information channel processor 107 
converts the data on the information channel received 
by the terminal-side receiver 102 and the network-side 
receiver 1 03 to data whose format is conformable to the 
recording into the recording medium, and then transfers 
the data thus converted to a recorder (not shown). 
[0059] Next, the operation of.the communication con- 
tent recording apparatus 101 of this embodiment will be 
described. 

[0060] Prior to the description of the operation, the 
processing procedure from the line connection between 
the communication terminal units 503 until the line dis- 
connection therebetween which is carried out through 
ISDN 502 will be first described. 

[0061] Fig. 2 is a diagram showing a processing pro- 
cedure from the line connection between the communi- 
cation terminal units 503 until the line disconnection 
therebetween which is carried out through ISDN 502 in 
the communication system shown in Fig. 1. In the fol- 
lowing description, a user's communication terminal.unit 
503 at a calling side is referred to as a catlingrside ter- 
minal unit 503, and a user's communication terminal unit 
503 at a called side is referred to as a called-side termi- 
nal unit 503. . 

[0062] As shown in Fig. 2, the calling-side terminal 
unit 503 first transmits a call-setup (SETUP) message 
151 through the signal channel to ISDN 502. Upon re- 
ceiving this message 151, ISDN 502 returns a call pro- 
ceeding (CALL PROCEEDING) message 152 to the 
calling-side terminal unit 503 through the signal chan- 
nel, and also transmits a call-setup message 153 to the 
called-side terminal unit 503. 

[0063] The called-side terminal unit 503 which re- 
ceives the call-setup message 153 transmits a call pro- 
ceeding message 1 54 through the signal channel to IS- 
DN 502, and also transmits an alerting (ALERTING) 
message 155 for notifying that it is now under alerting. 



Upon receiving this message, ISDN 502 transmits an 
alerting message 156 to the calling-side terminal unit 
503 through the signal channel. 

[0064] Next, the called-side terminal unit 503 re- 
5 sponds to the alerting message to transmit a connect 
(CONNECT) message 157 to ISDN 502. Upon receiving 
this message, ISDN 502 transmits a connect message 
1 58 through the signal channel to the calling-side termi- 
nal unit 503 and also transmits a connect acknowledge 
io (CONNECT ACK) message 159 to the called-side ter- 
minal unit 503. 

[0065] According to the above procedure, *calP is set 
up, and the communication using the information chan- 
nel between the calling-side terminal unit 503 and the 

15 called-side terminal unit 503 can be performed. 

[0066] In a case where the communication using the 
information channel between the calling-side terminal 
unit 503 and the called-side terminal unit 503 is com- 
pleted, for example when the calling-side terminal unit 

20 503 completes the communication using the information 
channel with the called-side terminal unit 503, the com- 
pletion of the communication is performed according to 
the following procedure. 

[0067] First, the calling-side terminal unit 503 trans- 

25 mits a disconnection (DISCONNECT) message 1 60 re- 
questing disconnection through the signal channel to IS- 
DN 502. Upon receiving this message, ISDN 502,trahs- 
mits a disconnection message 161 through the signal 
channel to the called-side terminal unit 503. 

30 [0068] The called-side terminal unit 503 which re- 
ceives the disconnection message 161 transmits a re- 
lease (RELEASE) message 162 requesting release 
through the signal channel to ISDN 502. Upon receiving 
this message, ISDN 502 transmits a release complete 

35 (RELEASE COMPLETE) message 163 to the caiied- 
side terminal unit 503 through the signal channel. 
[0069] At the same time, ISDN 502 transmits a re- 
lease message 164 through the signal channel to the 
calling-side terminal unit 503. Upon receiving this rnes- 

40 sage, the calling-side terminal unit 503 transmits a re- 
lease complete message 165 through the signal crtan- 
, nel to ISDN 502. ' . ^X-^'-^u 
[0070] Through the.above procedure, the line is dis- 
connected and the communication is completed. 

45 [0071] The communication content recording appara- 
tus 101 of this embodiment surveys the delivery of mes- 
sages on the signal channel between the communica- 
tion terminal unit 503 and ISDN 502 by using the proto- 
col controller 1 06, and it controls the information chan- 

so nel processor 1 07 in accordance with the content of.the 
messages to control the start/stop of the recording of 
the communication content on the information.channel. 
[0072] Fig. 3 is a flowchart showing the processing of 
the communication content recording apparatus 101 ac- 

55 cording to the present embodiment. 

[0073] The protocol controller 106 surveys, through 
the terminal-side receiver 102 and the first protocol re- 
ception processor 104 or through the network-side re- 
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reception processor 104 and the second protocol recep- 
tion processor 105). If the next frame is not received 
within a predetermined time period after the error frame 
is received, error frame corrective processing as de- 
scribed later is performed, and a message which would 
be originally contained in the error frame is presumed 
on the basis of the frame received immediately before 
the error frame. Further, even when the next frame is 
received within the predetermined time period after the 
error frame is received, the same error frame corrective 
processing is carried out if a message contained in the 
next frame received is out of the re-transmission re- 
quest, whereby the message which would be originally 
contained in the error frame is presumed on the basis 
of the frame received immediately before the error 
frame. 

[0085] Next, the operation of the communication con- 
tent recording apparatus 201 of this embodiment will be 
described. 

[0086] Fig. 5 is a flowchart showing the processing of 
the communication content recording apparatus 201 of 
this embodiment. 

[0087] The protocol controller 106a judges through 
the terminal-side receiver 102 and the first protocol re- 
ception processor 104 or through the network-side re- 
ceiver 1 03 and the second protocol reception processor 
105 whether or not a frame on the signal channel is re- 
ceived (step S11). If any frame is judged to be received 
on the signal channel, the processing goes to step S12, 
arid if no frame is received on the signal channel, the 
processing goes to step SI 3. 

[0088] In step S12, it is judged whether or not the 
frame received in step S11 is an errorframe. If the frame 
is judged to be an error frame, the timer 108 is executed 
(step SI 4), and then the processing returns to step S11 . 
On the other hand, if the frame is judged not to be an 
error frame, the timer 108 is stopped (if the timer is ex- 
ecuted) (step S15), and the processing then goes to 
stepS16. 

[0089] In step S16, it is judged whether or not the 
frame received in step S11 is a re-transmission?request 
frarhe. If the frame is judged to be the re-trarismissidn- 
request frame, it may be presumed that an error frame 
has : occurred in the communication between the com- 
munication terminal unit 503 and ISDN 502 and there- 
fore the communication terminal unit 503 at the error- 
frame reception side or ISDN 502 transmits a re-trans- 
mission request to the communication terminal unit 503 
at the error frame transmission side or ISDN 502. In this 
case, in the communication content recording appara- 
tus 201, if the error frame is received prior to reception 
of the re-transmission- request frame, the error frame 
concerned is discarded (step S 17), and the processing 
then returns to step S11 . On the other hand, if the frame 
received in step S11 is not the re-transmission-request 
frame, the processing goes to step S18. 
[0090] In step S 1 8, it is judged whether or not a frame 
received immediately before the processing target 



frame (the frame which is received through the step S11 
executed immediately before), that is, the frame re- 
ceived through the step S11 which is executed immedi- 
ately before the immediate ly-before executed step S11 
5 is an error frame. If the frame concerned is not any error 
frame, the processing goes to step S20. On the other 
hand, if the frame concerned is an error frame, it may 
be presumed that the delivery of the messages on the 
signal channel between the communication terminal 
to unit 503 and ISDN 502 is performed correctly, but the 
next frame is transmitted without transmitting any re- 
transmission request because the error frame occurs 
between the communication content recording device 
201 and the communication terminal unit 503 or ISDN 
is 502 for some reason. In this case, in accordance with 
the content of the message which would be originally 
contained in the error frame, there may occur a case 
where the recording of the communication content on 
the information channel cannot be performed correctly. 
Therefore, the processing goes to step S19 to perform 
the error frame corrective processing to presume the 
message which would be originally contained in the er- 
ror frame. The errorframe corrective processing will be 
described later. 

[0091] In step 13, when the timer 108 is executed, it 
is judged whether or not the timer 108 concerned is 
timed-out. When the timer 1 08 is not executed, or when 
the timer 108 is executed, but it is not timeout, the 
processing goes to step S11. On the other hand, when 
the timer 108 is timed-out, it may be presumed that an 
error frame occurs between the communication content 
recording apparatus 201 and the communication termi- 
nal unit 503 or between the communication content re- 
cording apparatus 201 and ISDN 502 for some reason, 
and a next frame is not received within a predetermined 
time period (this time period is preferably set in consid- 
eration of the minimum value of communication .time of 
a single frame) after the errorframe is received because 
the communication on the information channel has been 
already executed correctly or completed between the 
communication terminal units 503 although the timer 
1 08 is started in step S1 4., In this case, with respect to 
the special content of the message which would be orig- 
inally contained in the error frame, there may occur a 
case where the recording of the communication content 
on the information channel cannot be performed cor- 
rectly. Therefore, as in the case of the step S18, the 
processing goes to step S1 9 to perform the error frame 
corrective processing to presume the message which 
so would be originally contained in the error frame. 

[0092] In step S20, it is judged that whether or not the 
processing target frame contains a connect message or 
a connect acknowledge message. If it contains the con- 
nect message or the connect acknowledge message, 
55 the processing goes to step S21 to output an instruction 
to start the processing to the information channel proc- 
essor 107. Upon receiving the instruction, the informa- 
tion channel processor 1 07 starts the processing of con- 
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cation content on the information channel even when an 
error is detected in a frame on the signal channel as in 
the case of the above-described communication content 
recording apparatus of the second embodiment. How- 
ever, in addition to the effect of the second embodiment, 
the third embodiment. has an effect of more accurately 
controlling the start/stop of the recording of the commu- 
nication content on the information channel even when 
a defective occurs in a frame on the signal channel 
Therefore, the construction and operation of the third 
embodiment are different from those of the communica- 
tion content recording apparatus of the second embod- 
iment. 

[0106] Fig. 7 is a schematic diagram showing a com- 
munication system to which a communication content 
recording apparatus of the third embodiment of the 
present invention is applied. In Fig. 7, the communica- 
tion terminal unit 503, DSU 504 and ISDN 502 are the 
same as those shown in Fig. 12, and the detailed de- 
scription thereof is omitted. 

[0107] The difference between the communication 
content recording apparatus 301 and the communica- 
tion content recording apparatus 101 shown in Fig. 1 
resides in the fact that the protocol controller 1 06 is re- 
placed with a protocol controller 106b, the first protocol 
reception processor 104 is replaced with a first frame 
reception processor 109 and a first error check recep- 
tionprocessor 110, the second protocol reception proc- 
essor 1 05 is replaced with a second frame reception 
processor 111 and a second error check reception proc- 
essor 112, and a frame continuity detector 1 1 3 is further 
provided. The other constituent elements are the same 
as those of the communication content recording appa- 
ratus 1 01 of the first embodiment. These constituent el- 
ements are represented by the same reference numer- 
als, and the detailed description is omitted from the fol- 
lowing description. 

[0108] The first frame reception processor 109 ex- 
tracts an LAPD frame as shown in Fig. 11 by detecting 
a flag from data on the signal channel which are re- 
ceived by the terminal-side receiver 102, and outputs 
the LAPD frame thus extracted to the first error check 
reception processor 110. 

[01 09] The second frame reception processor 111 ex- 
tracts an LAPD frame as shown in Fig. 11 by detecting 
a flag from data on the signal channel which are re- 
ceived by the network-side receiver 1 03, and outputs 
the LAPD frame thus extracted to the second error 
check reception processor 1 1 2. 

[0110] The first error check reception processor 110 
detects a frame error on the basis of a frame check se- 
quence portion which is added to the LAPD frame re- 
ceived from the first frame reception processor 109. The 
first error check reception processor 110 discards the 
LAPD frame (error frame) thus received if a frame error 
is detected, and delivers the LAPD frame thus received 
to the protocol controller 1 06b if no frame error is de- 
tected. 



[0111] The second error check reception processor 
112 detects a frame error on the basis of a frame check 
sequence portion which is added to the LAPD frame re- 
ceived from the second frame reception processor 111. 
s it discards the LAPD frame (error frame) thus received 
if a frame error is detected, and delivers the LAPD frame 
thus received to the protocol controller 106b if no frame 
error is detected. 

[0112] The frame continuity detector 113 detects 
10 frame missing by using a transmission sequence 
number, a reception sequence number added to the 
LAPD frame output to the protocol controller 106b from 
each of the first error check reception processor 1 10 and 
the second error check reception processor 112, there- 
in by checking continuity of frames. 

[0113] The protocol controller 106b extracts a mes- 
sage from the LAPD frame received from the first error 
check reception processor 110 and the second error 
check reception processor 112 on the basis of a frame 
20 format, a frame type and the information transmission 
procedure, and surveys the communication status be- 
tween ISDN 502 and the communication terminal unit 
503 according to the extracted message to control the 
information channel processor 107, thereby controlling 
25 the recording of the communication content on the in- 
formation channel. 

[011 4] When a frame output from the first error check 
reception processor 110 or the second error check re- 
ception processor 112 is missed in the frame continuity 

so detector 113 (for example, a frame is discarded because 
a frame error occurs in the first error check reception 
processor 1 1 0 or the second error check reception proc- 
essor 112, or the terminal-side receiver 102 or the net- 
work-side receiver 1 03 cannot receive a frame because 

35 the frame itself is missing), the protocol controller 106b 
controls the information channel processor 1 07 on the 
basis of a judgment as to whether "call" of the informa- 
tion channel is established or released, thereby control- 
ling the recording of the communication content on the 

40 information channel. 

L [0115] Next, the operation of the communication con- 
tent recording apparatus 301 of the present embodi- 
ment will be described. 

[0116] Before the operation of the communication 
45 content recording apparatus 301 is described, the 
processing procedure from the establishment of the link 
of the layer 2 between the communication terminal unit 
503 and ISDN 502 through the establishment and re- 
lease of "cair of the layer 3 until the release of the link 
so of the layer 2, which is partially overlapped with the de- 
scription made with reference to Fig. 2, will be de- 
scribed. ' ~ \ i 
[0117] Fig. 8 is a diagram showing a processing pro- 
cedure from the establishment of the link of the layer 2 
55 between ISDN 502 and the communication terminal unit 
503 through the establishment and release of "call' of' 
the layer 3 until the release of the link of the Iayer2 in 
the communication system shown in Fig. 7. 
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release complete message 265 transmitted from the 
communication terminal unit 503 to ISDN 502 is re- 
ceived, the recording of the data on the corresponding 
information channel is stopped. 

[0129] When the communication content recording s 
apparatus 301 of the present embodiment receives an 
error frame on the signal channel, the following cases 
may be considered. One case is that the frame itself 
which Is communicated between ISDN 502 and the 
communication terminal unit 503 is an error frame and 
thus the error frame is also received in the communica- 
tion content recording apparatus 301, and the other 
case is that an error occurs only in the frame received 
by the communication content recording apparatus 301 
for some reason such as a connection environment or 
the like although the frame reception/transmission is 
performed correctly between ISDN 502 and the commu- 
nication terminal unit 503. Further, when an error occurs 
in the flag for detecting a frame, the frame itself is 
missed. 

[0130] As described above, the communication con- 
tent recording apparatus 301 is designed to have no 
transmission function to ISDN 502 and the communica- 
tion terminal unit 503 so that the communication be- 
tween ISDN 502 and the communication terminal unit 
503 is not affected by the communication content re- 
cording apparatus 301 . Accordingly, even when an error 
frame is received or lack of a frame is detected, the com- 
munication content recording apparatus 301 cannot 
make a re-transmission request. Therefore, when only 
the frame input to the communication content recording 
apparatus 301 is an error frame or the lack of a frame 
is detected, there may be a case where the normal re- 
cording control cannot be performed if these frames 
contain messages associated with the start or stop of 
the recording. 

[0131] Therefore, in the communication content re- 
cording apparatus 301 of the present embodiment, error 
frames and the lack of frames are detected by monitor- 
ing the continuity of frames, and when they are detected, 
the establishment or release of "call" of the information 
channel is monitored, whereby the recording control of 
the information channel can be performed correctly. 
[0132] Fig. 9 is a flowchart showing the processing of 
the communication content recording apparatus 301 of 
the present embodiment. This flow is executed for each 
of the frame output from the first error check reception 
processor 110 and the frames output from the second 
error check reception processor 112. That is, the flow 
shown in Fig. 9 is independently and separately execut- 
' ed for each of the frame transmission on the signal chan- 
nel from the communication terminal unit 503 to ISDN 
502 and the frame transmission from ISDN 502 to the 
communication terminal unit 503. The following descrip- 
tion is given of a case where the flow shown in Fig. 9 is 
executed on the frame output from the first error check 
reception processor 110. 

[0133] The protocol controller 106b is on standby to 



receive a frame on the signal channel which is transmit- 
ted from the communication terminal unit 503 through 
the first error check reception processor 110 to ISDN 

502 (step S51). When a frame is received, the process- 
ing goes to step S52 to judge whether or not the frame 
thus received is an unnumbered frame to which no se- 
quence number is affixed. If the frame is an unnumbered 
frame, the processing returns to step S51 and waits to 
receive a next frame. On the other hand, if the frame is 
not an unnumbered frame, that is, the frame is a frame 
affixed with a sequence number, the processing goes to 
step S53. 

[01 34] In step S53, it is judged whether or not the re- 
ceived frame is a surveying frame. As described above, 
the surveying frame is a frame for checking the estab- 
lishment of the link of the layer 2 between ISDN 502 and 
the communication terminal unit 503. As surveying 
frames, there are provided a receive-ready (RR) frame 
for notifying a communication partner of the number of 
received frames (the transmission sequence number of 
a frame to be next received), a re-transmission request 
(REJ) frame for requesting re-transmission of a missing 
frame whose sequence number is missed when the se- 
quence number of a received frame is not sequential to 
the sequence number of a frame received immediately 
before the frame concerned, etc. 
[0135] If it is judged in step S53 that the received 
frame is a surveying frame, the processing goes to step 
S54 to judge whether or not the surveying frame is a re- 
transmission request frame. If the surveying frame is the 
re-transmission request frame, it is presumed that the 
communication terminal unit 503 transmits the re-trans- 
mission request frame because the frame communica- 
tion on the signal channel cannot be performed correctly 
between ISDN 502 and the communication terminal unit 

503 and thus an error frame occurs. 

[0136] In this case, in accordance with the reception 
sequence number of the re-transmission request frame, 
the missing frame having the corresponding transmis- 
sion sequence number registered in the processing of 
step S56 (frame continuity check processing) of the flow 
of Fig: 9 which is executed for the frame output from the 
second error check reception processor 112 is released 
(step S55). Thereafter, the processing returns to step 
S51 , and waits to receive a next frame. 
[01 37] On the other hand, if the frame is not a retrans- 
mission request frame, the processing goes to step S56 
to check the continuity of the sequence number of the 
frame (which is transmitted from the communication ter- 
minal unit 503) which is received through the first error 
check reception processor 110, and if there is any miss- 
ing frame, the frame continuity check processing which 
is the processing of controlling the start and stop of the 
recording of the information channel is performed by 
surveying the establishment or release of "call" of the 
information channel. Thereafter, the processing returns 
to step S51 to wait for reception of a next frame. The 
frame continuity check processing will be described lat- 
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is no information channel which is on standby for "con- 
nect", the processing immediately goes to step S76 to 
set a flag representing that frame missing occurs in all 
the information channels. 

[01 48] If the judgment that ISDN 502 does not receive 5 
from the communication terminal unit 503 the frame 
having the transmission sequence number which is reg- 
istered as a missing frame, is made on the basis of the 
reception sequence number of the frame which is newly 
received through the second error check reception proc- io 
essor 112 by the protocol controller 106b ( the process- 
ing goes to step S77 to judge whether or not the value 
obtained by subtracting "1" from the newly received re- 
ception sequence number is larger than the maximum 
value of the transmission sequence numbers of the is 
frames which have been received through the first error 
check reception processor 110 by the protocol controller 
106b (the frames transmitted from the communication 
terminal unit 503). 

[0149] Each of the reception and transmission se- 20 
quence numbers is modulo (mod) 128 in which the nu- 
merical values from "0" to "127" are repeated. There- 
fore, the above judgment (comparison) is performed in 
consideration of the repeat frequency of the numeral 
values (the frequency of reset to zero). 
[01 50] If the value obtained by subtracting "i " from the 
reception sequence number of the frame (transmitted 
from ISDN 502) which is newly received through the 
second error check reception processor 112 by the pro- 
tocol controller 106b is larger than the maximum value 
of the transmission sequence numbers of the frames 
(transmitted from the communication terminal unit 503) 
which have been received through the first error check 
reception processor 110 by the protocol controller 106b, 
it is resumed that frame missing occurs between ISDN 
502 and the communication terminal unit 503 for some 
reason. In this case, the processing of the steps. S74. to 
S76 is carried out as in the case of step S73, and the 
recording of the communication content on the informa- 
tion channel is started if necessary.. 
[0151] In step S78, it is judged whether or not ,the 
frame received through the first error check reception 
processor 110 is an. information frame for the informa- 
tion channel in which a missing flag is set to ON. If the 
frame is not the information frame for the information 
channel in which the missing flag is set to ON, the flow 
is completed. 

[0152] On the other hand, if the frame is the informa- 
tion frame for the information channel in which the miss- 
ing flag is set to ON, the processing goes to step S79 to 
judge whether or not the frame contains a call proceed- 
ing message or an alerting message. If the frame con- 
tains the call proceeding message or the alerting mes- 
sage, the information channel processor 107 is control- 
led so that when the recording of the corresponding in- 
formation channel has already been started, the record- 
ing is stopped (step S80), the missing flag of the infor- 
mation channel is then set to OFF (step S81), and this 



flow is then completed. If it is judged in step S79 that 
the frame contains no call proceeding message or no 
alerting message, the missing flag of the information 
channel concerned is immediately set to OFF (step 
S81), and this flow is completed. 
[0153] According to the above-described third em- 
bodiment, the continuity of frames is surveyed by the 
sequence numbers affixed to the LAPD frames commu- 
nicated on the signal channel, and if a frame missing 
occurs, it is surveyed whether the re-transmission pro- 
cedure defined by the protocol between the communi- 
cation terminal unit 503 and ISDN 502 is adopted. 
[01 54] If a surveying frame or an information frame is 
transmitted from the transmission destination (reception 
side) of the missing frame without using the re-transmis- 
sion procedure based on the transmission of a re-trans- 
mission request frame, and a sequence number repre- 
senting that the normal reception procedure js contin- 
ued is affixed to this frame, it is judged that an error oc- 
curs in only the communication content recording appa- 
ratus 301 , and the call proceeding based on voice com- 
munication is completed to start the recording of the in- 
formation channel which waits for "connect". 
[01 55] With the above operation, even when a frame 
containing a connect or connect acknowledge message 
is partially or wholly missing, the recording operation of 
the communication content of the information channel 
can be controlled. Therefore, the lack of the communi- 
cation content can be prevented. 

[0156] In the present embodiment, the recording op- 
eration is stopped when an information frame containing 
a call proceeding message, an alerting message, a dis- 
connect message, a release message or a release com- 
plete message with regard to the information channel 
under recording is received. With this operation, waste- 
ful recording can be prevented. 

[0157] In the present embodiment, even when a 
frame containing a disconnect message, a release mes- 
sage or a release complete message cannot be re- 
ceived, the control of the recording, of the. .telephonic 
communication is. performed on the basis of ; reception 
of a frame containing a next call proceeding message 
or alerting message, whereby the. recording can be con- 
trolled on the basis of breaks in the telephonic commu- 
nication. 

[0158] Further, in the present embodiment, .when an 
error is detected by the frame check sequence of the 
LAPD frame, the error frame is discarded by the first er- 
ror check reception processor 110 and the second error 
check reception processor 112 without delivering the er- 
ror frame to the protocol controller 106c, whereby the 
same processing procedure is applied to treat the miss- 
ing of frames and error frames with no discrimination in 
the frame continuity check processing of the step S56 
in Fig. 9. 

[0159] In the present embodiment, when the informa- 
tion frame for controlling the information channel con- 
cerned is received on the signal channel for the infor- 
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result of said protocol processing means for a frame 
received subsequent to the error frame is not a re- 
transmission request frame, said protocol control- 
ling means presumes content of the error frame on 
the basis of the processing result of said protocol s 
processing means for a frame received immediately 
before the error frame. 



6. A communication content recording apparatus for 
recording contents of communications which are 10 
carried out through a digital communication network 
between communication terminal units, comprising: 

receiving means for receiving data on a signal 
channel and data on an information channel is 
which are received/transmitted between said 
digital communication network and said com- 
munication terminal units; 
frame processing means for extracting a frame 
from the data on the signal channel received by 20 
said receiving means and outputting the frame 
thus extracted; 

information channel processing means for 
processing the data on the information channel 
received by said receiving means so that the 25 
processed data can be recorded; 
protocol controlling means for controlling start 
and stop of the processing of said information 
channel processing means according to a mes- 
sage contained in the frame output from said so 
frame processing means; and 
frame missing detection means for surveying 
continuity of frames output from said frame 
processing means to detect a missing frame, 
wherein when a frame missing is detected by 3S 
said frame missing detection means, in accord- 
ance with a progress status of establishment or 
release procedure of a call of an information 
channel, said protocol controlling means con- 
trols start and stop of the processing of said in- 40 
formation channel processing means for the in- 
formation channel. 

7. The communication content recording apparatus as 
claimed in claim 6, wherein when the frame extract- 45 
ed from the data on the signal channel received by 
said receiving means is an error, said frame 
processing means discards the frame without deliv- 
ering the frame to said protocol controlling means. 

so 

8. The communication content recording apparatus as 
claimed in claim 6, wherein when a frame missing 
is detected by said frame missing detection means, 
said protocol controlling means judges, on the basis 

of a subsequently-output frame from said frame ss 
processing means, whether or not a reception pro- 
cedure is correctly continued between said digital 
communication network and said communication 



terminal unit, and controls start and stop of the 
processing of said information channel processing 
means corresponding to an information channel 
concerned in accordance with a progress status of 
establishment or release procedure of a call of the 
information channel when reception procedure is 
judged to be correctly continued. 

9. The communication content recording apparatus as 
claimed in claim 6, wherein in a case where the 
processing of said information channel processing 
means for the information channel is started on the 
basis of the detection of the frame missing by said 
frame missing detection means, when said protocol 
controlling means receives a frame on the signal 
channel to control the information channel con- 
cerned from said frame processing means, said 
protocol controlling means controls the processing 
of said information channel processing means for 
the information channel concerned according to a 
message contained in the frame concerned. 

10. The communication content recording apparatus as 
claimed in claim 6* wherein when a frame received 
from said frame processing means contains a con- 
nect message or a connect acknowledge message 
for an information channel after the processing of 
said information channel processing means for the 
information channel is started on the basis of the 
detection of the frame missing by said frame miss- 
ing detection means, said protocol controlling 
means discards .data generated through the 
processing of said information channel processing 
means for the information channel concerned, and 
newly starts the processing of said information 
channel processing means for the information 
channel concerned. 

1 1 . The communication content recording apparatus as 
claimed in claim 6, wherein in a case where said 
protocol controlling = means receives a frame con- 
taining a call proceeding message or an alerting 
message from-saicUframe processing means in a 
state where , said prbtocoi controlling means re- 
ceived no frame containing a disconnect message, 
a release message and a release complete mes- 
sage from said frame processing means, when the 
processing of said information channel processing 
means for the information channel corresponding 
to the message concerned is carried out, said pro- 
tocol controlling means stops the processing. 

12. The communication content recording apparatus as 
claimed in claim 6, wherein when said protocol con- 
trolling means receives a frame containing any one 
of a call proceeding message, an alerting message, 
a disconnect message, a release message and a 
release complete message for the information 
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